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Abstract 


Background: M elanoma isa seriousski n cancer that has been on therisein theU nited States. Somegenetic component 
is apparent. Purpose: The purpose of this study was to identify demographic, clinical, attitudinal, and health belief 
factors associated with intention to obtain genetic testing for hereditary melanoma among unaffected first-degree 
relatives of melanoma patients at low to moderate risk for hereditary melanoma. Methods: Using contact informa- 
tion provided by index cases diagnosed with melanoma, 92 unaffected first-degree relatives were asked to complete 
questionnairesvia mail. Results:Theaverageageof respondentswas45.7 (+12.8) years, and themajoritywerefemale 
(59%), currently married (80%), and Caucasian (98%). Only 11% of the sample was aware of genetic testing for 
hereditary melanoma prior to thesurvey. H owever, once such a test was described, 48% said they would takethetest 
in the next six months if it were made available to them. Logistic regression analyses revealed that being married, 
physician recommendation, and helpingfamily membersmakehealth caredecisionswereassociated with intention to 
obtain genetic testing. Discussion: In light of these results, health education efforts for low-to-moderate-risk patients 
should include information about the clinical utility of genetic testing and the implications of test results for family 
members. Translation to Health Education Practice: As genetic testing for cancer becomes more widely available, 
demand for information will increaseaswell. H ealth educatorswill beinstrumental in meetingtheincreased demand 
for such information and ensuringthat thoseat low risk are appropriately informed and reassured. 


BACKGROUND 

An estimated 5-10% of all melanoma 
occurs in patients with a family history of 
the disease. * 1 Several inherited germlinemu- 
tati o n s h ave been I i n ked to h ered itary mela- 
noma, including CDK2NA (a.k.a. I N K4a, 
MSTI, orP16),CDK4, and P14ARF. Of these 
mutations, CDK2NA is the most clinically 
relevant and accounts for approximately 
20-40% of hereditary cases of melanoma. 1 
Individuals carrying this mutation have a 
lifetime risk of developing melanoma of up 
to 76%. 1 The likelihood of finding a muta- 
tion in CDK2NA increaseswith thenumber 
of family members affected with melanoma. 
Themutation detection rate in creases from 
approximately 5% in families with 2 cases 
of melanoma to approximately 20-40% in 


families with 3 or more cases. 2 Commer- 
cially available genetic CD K2N A testing for 
melanoma is now available. 3 

Although therehasbeen discussion of the 
potential utility of genetic testi ngfor hered i - 
tary melanoma (GTH M ) in clinical settings, 1 
theM elanomaGeneticsConsortium (M GC) 
does not currently recommend GTHM 
outside of research protocols due to several 
limitations. 4 ' 6 These limitations include (a) 
the low likelihood of finding mutations in 
known melanoma susceptibility genes, even 
in 60% of melanoma-pronefamilies, (b) the 
large variability in estimates of prevalence 
and penetranceof identified mutations, (c) 
a possi ble false sense of reassurance among 
those who test negative despite a higher 
incidence of melanoma among non-muta- 


tion-carriers in CDKN2A families when 
compared to thegeneral population. 67 

Despite recommendations against clini- 
cal use of GTHM 4 ' 6 and direct-to-con- 
sumer advertising of genetic testing, 8 ' 12 
GTHM is being directly marketed to 
consumers. 13 Accordingto reports from the 
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M GC and others, there is a rise in patient 
demand for information about and/or access 
to GTHM . 13 ' 5 The M GC contends that this 
interest and/or demand is likely based on 
unrealistic expectationsaboutthedefinitive- 
ness, sensitivity, and specificity of GTH M , 14 
As shown in previous studies of other he- 
reditary cancers, those at low objective risk, 
particularly those with a family history of 
cancer, may still be interested in pursuing 
gen etic testing. 15 H owever, to our knowledge 
there areno published reports of awareness 
about and attitudes toward GTHM among 
low-to-moderate-risk individuals, defined 
as those with 2 or fewer first-degree relatives 
(FDRs) with melanoma.ThusJittleempiri- 
cal research existson what factors should be 
addressed when educating low-to-moder- 
ate- risk relatives of melanoma patients 
aboutGTHM .Toward that end, theprimary 
aim of thisstudy isto identify demographic, 
clinical, attitudinal, and health belief factors 
associated with intention to obtain GTHM 
among low-to-moderate-risk FDRsof mela- 
noma patients. 

METHODS 

Subject Recruitment and Data Collection 

Upon approval of the University of 
South Florida Institutional Review Board, 
the current study was conducted as part of 
a larger study that examined skin cancer 
detection and sun protection behaviors 
among FD Rsof melanoma patients. Patients 
(index cases) with a confirmed diagnosisof 
melanoma within the previous five years 
being followed at the H . LeeM offitt Cancer 
Center (Tampa, FL) were approached in 
person during routine clinic visits or 
contacted by telephone following a recent 
clinic visit and asked to nominate FDRs 
(i.e., parents, si bl i ngs, or chi Idren) for study 
participation. Eligibility criteria for FDRs 
were that they must (1) be between theages 
of 23 and 80, (2) have no personal history 
of any type of cancer, including basal cell 
carcinoma, (3) havea parent, sibling, or child 
diagnosed with melanoma, and (4) beableto 
read and write standard English. The lower 
age limit was selected based on the 2002 
American Cancer Society recommendation 


that adults between ages 20 and 40 receive 
a cancer screening once every three years, 
and that adults over 40 receive a screening 
annually. 16 

If more than one FDR per index case 
was nominated, a randomization process 
was used to determi ne the order of contact. 
If the first FDR was ineligible or unwill- 
ing to participate, additional FDRs were 
contacted in the predetermined order as 
specified by an online random number 
generator program (www.randomizer.org) 
until one FDR from the list was successfully 
recruited. This procedure ensured that the 
participants were unrelated to each other. 
Each selected FDR was mailed an introduc- 
tory letter describingthestudy and including 
atoll-freenumberto call in order to opt out 
of being contacted further. Approximately 
two weeks from the date the introductory 
letter was sent, FDRs who did not opt out 
were co n tacted via telephone and/or email, 
individuals who met all eligibility criteria 
and verbally agreed to participate were 
mailed an instructional letter, an informed 
consent form, a study questionnaire, and a 
stamped return envelope. Participants were 
then contacted by telephoneand/or email to 
confirm that they had received the study ma- 
ter i al s, an swer any q u esti o n s, an d en co u rage 
return of the completed questionnaire and 
signed consent form. FDRswerecontacted 
by telephone and/or email up to two more 
times, if necessary, to be reminded to return 
the forms. All participants who returned 
completed questionnaires were mailed a 
thank-you letter, which contained contact 
information (i.e., telephone numbers and 
website addresses) for organizations pro- 
viding information about melanoma. For 
those who elected to receive it at the time 
of recruitment, the mailing also included a 
check for $20 (as compensation for partici- 
pation) and/or printed educational infor- 
mation regarding skin cancer prevention 
and detection published by the American 
Academy of Dermatology. 17 

Measures 

Sociodemographic and Clinical Charac- 
teristics: The following sociodemographic 
and clinical characteristics were assessed 


via a self-report questionnaire at the time 
of recruitment: age, gender, marital status, 
race, ed u cat i o n , i n co m e, em p I oy m en t stat u s, 
relationship of FDR to melanoma patient, 
n u m ber of r i sk facto rsfor hereditary mela- 
noma aside from family history (i.e., hair 
color, freckling, actinic keratosis, blistering 
sunburnsbeforetheageof 20), and whether 
they had ever had a skin exam (defined as 
going to a physician or other health care 
professional for a thorough and complete 
examination of the skin). The risk factor 
questions were derived from previous re- 
search o n r i sk facto rs for melanoma. 1831 The 
skin exam item was developed after review 
of the literature on skin cancer detection 
behaviors. 19 ’ 2132 

Attitudinal Variables: Nine items were 
developed to measure interest in genetic 
testing. I terns were based on previousstud- 
ies of attitudes toward genetic testing for 
hereditary breast, ovarian, colorectal, and 
prostate cancer. 2326 Four items assessed 
positive attitudes toward GTHM (e.g., "I 
would be likely to have the genetic test if 
it helped me make health care choices”), 
and five items assessed negative attitudes 
toward GTHM (e.g., "I would not have the 
genetictest becausel am concerned that this 
information could interferewith my getting 
insurance"). Respondents were asked to 
rate their responses to this question using 
a Likert- type response format (l=strongly 
agree, 2=agree, 3=don't know, 4=disagree, 
5=stronglydisagree). For analysis, responses 
were collapsed into 2 categories: (1) those 
who responded "strongly agree" or "agree," 
and (2) those who responded "strongly dis- 
agree," "disagree," or "don't know." 

Health Belief Variables: Perceived risk 
and perceived severity of melanoma were 
assessed at the time of recruitment via 
scales developed specifically for this study. 
Perceived risk was assessed with three items 
derived from previous research examining 
perceived risk of developing breast cancer. 27 
Perceived absolute, conditional, and relative 
risk were measured using the following 
items: (1) perceived lifetime risk of develop- 
ing melanoma on an 11-point scale (0=0% 
to 10=100%); (2) perceived lifetime risk of 
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developing melanoma if they did not engage 
in sun protective behaviors (i.e., never use 
sunscreen, never wear protective clothing) 
on an 11-point scale (0=0% to 10=100%); 
and (3) perceived risk of developing melano- 
ma compared to other persons of the same 
age on a 5-point scale (l=much lower to 
5=much higher). Thethree items were con- 
verted to a standard metric and combined 
to create a total score for perceived risk, 
with possible scores ranging from 0 to 120 
(Cronbach's alpha=.80). Items measuring 
perceived severity were modified fromjack- 
sonandAiken'smeasure assessi n g p ercei ved 
severity of skin cancer. 21 Perceived severity 
wasmeasured with 5 items(e.g.,"l think that 
peoplewho develop melanoma can still livea 
longtime”), usinga6-point responseformat 
(l=strongly agree to 6=strongly disagree) 
with possible scores ranging from 5 to 30 
(Cronbach's alpha=.59). H igher scores on 
each of the health belief variables reflected 
higher levels of the belief. 

Awareness of and Intention to Obtain 
GTHM , Similar to previous studies assess- 
ing interest in genetic testing, 28 we used a 
multicomponent assessment of intention to 
obtain genetictestingthat included supple- 
mentary information. 29 The questions were 
preceded with the following brief descrip- 
tion of GTHM : "Among men and women 
with a strong family history of certain 
cancers such as colon, breast, and ovarian 
cancer, genetic testing has become avail able 
to identify those at higher risk of develop- 
ing cancer. A similar test has recently been 
developed for identifyingthoseat higher risk 
for certain typesof skin cancer such asmela- 
noma." This description was followed by a 
question asking whether theparticipant had 
heard of such a test prior to thecurrent study 
(yes, no). Then, respondents were asked 
whether they would be likely to take the 
test within the next six months ( l=strongly 
disagree to 5=strongly agree) if it became 
availableto them. Thefive response catego- 
ries were collapsed into two groups: those 
who intended to have GTHM in the next 6 
months (strongly agree, n=21; agree, n=23) 
and those who did not intend to haveor did 
not know if they would have GTHM in the 


next six months (strongly disagree, n=4; 
disagree, n=5; don't know, n=39). 

Data Analysis 

All analyses were performed using a 
standard statistical software package (SAS, 
Version 8.0), and all p- values are two-sided 
with a statistical significance level set at 
p<0.05.Thosewho intended to haveGTH M 
werecompared to thosewho did not intend 
to haveor did not know if they would have 
GTHM on sociodemographic, clinical, at- 
titudinal, and health belief variables using 
chi-square tests of heterogeneity for cat- 
egorical variables and independent samples 
t- tests for conti nuous variables. Calculations 
indicated that power was adequate (.80) to 
detect medium effect sizes for both t- tests 
(continuousvariables) and chi-square tests 
(dichotomous variables) that compared the 
two groupson intention to undergo GTH M . 
Effect sizes of this magnitude correspond 
to .6 standard deviation unit differences 
between group means (t-tests), or a 30% 
difference in the proportion of individuals 
in each group displaying a characteristic 
(chi-square test). A multiple logistic regres- 
sion model was then built by using variables 
that demonstrated significant (p<0.05) 
univariate relationships with intention to 
obtain testing in univariate analyses. 

RESULTS 

Of the 319 index cases approached to 
obtain information about their FDRs, 136 
(43%) responded with contact informa- 
tion for their FDRs. A total of 189 FDRs 
were mailed a letter introducing the study. 
Fifty-one FDRs could not be reached based 
on the contact information provided, and 
14 did not meet eligibility criteria. Of the 
remaining 124 individuals, 121 (98%) 
verbally agreed to participate in the study, 
and 101 (81%) completed and returned 
the questionnaire. Nine participants had 
completed thequestionnaireprior to inclu- 
sion of items regarding GTH M . Thus, data 
analysis was conducted on the remaining 
92 participants. 

The characteristics of the study sample 
are reported in Table 1. The average age of 
respondents was 45.7 (+12.8) years, and 


the majority were female (59%), currently 
married (80%), and Caucasian (98%). M ost 
of the study sample had a relatively high 
socioeconomic status, with more than 50% 
having a college education or beyond and 
75% employed with annual income of at 
least $40,000. With regard to medical factors, 
63% had a parent with melanoma, while 
40% reported having two or moreother risk 
factors for melanoma in addition to family 
history. M oreover, 48% (n=43) of thesample 
reported ever having a skin cancer screening 
exam by a health care professional. 

Of the 92 respondents, 11% had heard 
of GTH M prior to the study. Once such a 
test was described, 48% ( n =44) reported 
intention to obtain GTH M , and 52% ( n =48) 
reported no intention to obtain, or being 
unsure about, obtaining GTHM (Table 2). 
The vast majority of respondents (>90%) 
endorsed provider recommendation and 
helping family members to make genetic 
testing or health care decisions as good 
reasonsforundergoingGTHM .Conversely, 
less than half the sample (45%) responded 
that they would be likely to obtain genetic 
testing if it would help them makepersonal 
health care decisions. The most commonly 
cited reason against genetic testing was fear 
of insurance discrimination (15%). Fewer 
respondents cited cost of testing (8%), fear 
of job discrimination (3%), lack of preven- 
tive treatments available for melanoma 
(3%), and pain associated with getting the 
test (1%) as reasons against genetic testing. 
Overall, respondents were far more likely 
to endorse positive attitudes toward genetic 
testing (range: 45-94%) than negative at- 
titudes (range: 3-15%). Additionally, par- 
ticipants had moderate levels of perceived 
severity of melanoma (15.5+4.4; possible 
range 6- 30) and perceived risk of melanoma 
(76.8+30.1; possible range 0-120). 

Results of unadjusted analyses compar- 
ing those who intended versus those who 
did not intend to obtain or were unsure 
abo u t o btai n i n g a gen eti c test f o r h ered i tary 
melanoma are also shown in Tables 1 and 
2. With regard to demographic and clinical 
variables, results indicated that older par- 
ticipants (p=.04) and thosewho weremar- 
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Table 1. Demographic Characteristics and Medical Characteristics 
of First-Degree Relatives of Melanoma Patients 



Total 3 
n (%) 

intend to 
obtain genetic 
testing in 
next 6 months 6 

Do not intend 
to obtain genetic 
testing in 
next 6 months 6 

P value 

Age (V±SD) 

45.7 (12.8) 

48.6 (11.4) 

43.1 (13.6) 

0.04* 

Females 

54(58.7) 

26 (59.1) 

28 (58.3) 

0.94 

Married 

74(80.3) 

40 (90.9) 

34 (70.8) 

0.02* 

Caucasian 

90(97.8) 

43 (97.7) 

47 (97.9) 

1.0 

Ed ucationxo liege 

48 (52.2) 

21 (47.7) 

27 (56.3) 

0.41 

lncome>$40,000 

69(77.5) 

36 (81.8) 

33 (73.3) 

0.34 

Employed 

70(76.1) 

35 (79.6) 

35 (72.9) 

0.46 

Parent with melanoma 

57(62.6) 

24 (54.6) 

33 (70.2) 

0.27 

>2 additional risk factors for melanoma (other than family history) 

37(40.2) 

19 (43.2) 

18 (37.5) 

0.70 

Ever had skin cancer screening by a health care provider 

43 (47.7) 

25 (56.8) 

18 (37.5) 

0.06 


Note: For dichotomous variables, X 2 test of heterogeneity used to compare groups; for continuous variables, independent samples t-test used to compare 

groups; Fisher's Exact Test used in variables with <5 in each cell; *=significantat p<.05 

a n =92 

b n=44 

c n=48 


ried (p=.02) were more likely to express an 
intention to undergo genetic testing. There 
appeared to be no difference between the 
two groups regarding other variables: gen- 
der, race, education, income, employment, 
relationship of FDR to index patient, having 
additional risk factorsfor melanoma, or ever 
having a skin cancer screening by a health 
care provider (p>.05). With regard to atti- 
tudinal factors, physician recommendation 
(p-01) and helping family members make 
health care choices (p=.03) were associated 
with intention to undergo genetic testing. 
However, helping in personal health care 
choices, helping family members make 
decisions about genetic testing, as well as 
negative attitudinal factors and health beliefs 
were not significantly different between the 
two groups (p>.05). 

Multivariate logistic regression analysis 
(presented in Table 3) showed that among 
thosefactorsdemonstrating significant uni- 
var i ate rel ati o n sh i ps w i t h i n ten t i o n to o btai n 
GTH M , the following were independent 
predictors: being married (OR=6.27; 95% 
Cl 1.56- 25. 21), having adoctor recommend 


testing (OR=3.80; 95% Cl 1.29-11.21), and 
helping family members make health care 
decisions (OR =3.15; 95% Cl 1.23-8.07). 

DISCUSSION 

in general, GTH M is not currently rec- 
ommended outside the context of research 
protocols. 46 However, direct-to-consumer 
advertising of GTH M 13 and increased 
patient demand for GTH M 34 have been 
reported, and GTHM is being considered 
asa clinical option. 1 To our knowledge, this 
is the first study to provide information 
about awarenessof GTHM as well asdemo- 
graphic, attitudinal, and health care factors 
associated with intention to obtain GTHM 
among individuals at low to moderate risk 
of hereditary melanoma. 

Overall, our study found that while the 
majority of respondents were unaware of 
GTH M , once such a test was described, ap- 
proximately half reported they would have 
GTH M in the next six months if it were 
available to them. In other studies of FDRs 
of cancer patients, the range of participants 
stating that they would have or were in- 


terested in genetic testing was 75-82% for 
hereditary breast or ovarian cancer, 23 ' 3031 
26-92% for hereditary colon cancer, 3234 and 
68-84% for hereditary prostate cancer. 2435 
With theexception of onecolon cancer study 
where interest in genetic testing was low 
(26%), 34 our respondents had lower ratesof 
interest in genetic testing than participants 
in all of the studies just cited. One possible 
explanation may be that many of these stud- 
ies were conducted earlier in the develop- 
ment of genetic testing for inherited cancer 
susceptibility. At that time, the public may 
have based their intentionson overly simpli- 
fied representationsbythepopular media of 
new genetic discoveries that provided little 
information aboutthelimitationsof genetic 
testing. 36 As the public has become more 
aware of thereal orperceived limitationsof 
gen eti c testi n g, th ey m ay h ave al so expressed 
less interest in GTHM . 

GTH M was associated with two factors 
that may represent the desire to have test- 
ing to help family members. First, married 
respondents were more likely to express 
intention to obtain GTH M . Although not 
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Table 2. Attitudes toward Genetic Testing for Hereditary Melanoma and 


Health Beliefs about Melanoma among First-Degree Relatives of Melanoma Patients 



Total 3 

Intend to 

Do not intend 

P value 


n (%) 

obtain genetic 

to obtain genetic 




testing in 

testing in 




next 6 months 0 

next 6 months" 


Aware of GTHM 

10 (10.9) 

2 (4.6) 

8 (16.7) 

0.09 

Positive Attitudes: 1 would be likely to have the genetic test if the test: 

Was recommended by my doctor 

85 (92.4) 

44 (100.0) 

41 (85.4) 

0.01* 

Helped me make health care choices 

41 (44.6) 

18 (40.9) 

23 (47.9) 

0.50 

Helped my family make health care choices 

86 (93.5) 

44 (100.0) 

42 (87.5) 

0.03* 

Helped my family make decisions about genetic testing 

84 (91.3) 

43 (97.7) 

41 (85.4) 

0.06 

Negative Attitudes: 

would not have genetic testing because: 



Results could interfere with my getting insurance 

14(15.2) 

7(15.9) 

7 (14.6) 

0.86 

Results could interfere with my getting a job 

3(3.3) 

1(2.3) 

2 (4.2) 

1.00 

The test is too painful 

1(1.1) 

1(2.3) 

0 (0.0) 

0.47 

The test would cost too much 

7(7.7) 

3(7.0) 

4(8.3) 

1.00 

There are no treatments that would prevent my 
family from getting melanoma 

3(3.3) 

0 (0.0) 

3(6.3) 

0.24 

Health Beliefs 

Perceived severity (V±SD) 

15.5 (4.4) 

15.1 (3.9) 

16.0 (3.3) 

0.33 

Perceived risk (V±SD) 

65.9 (25.7) 

63.8 (25.4) 

68.1 (26.2) 

0.43 

Note: For dichotomous variables, X 2 test of heterogeneity used to com pare groups; for continuous variables, independent samples t-test used to compare 

groups; Fisher's Exact Test used in variables with <5 in each cell; * 

a n=92 

b n=44 

c n=48 

=significant at p<.05 





assessed in the present survey, marital sta- 
tus may bean indicator of having children. 
Second, thosewho endorsed theimportance 
of helpingfamilymembersmakehealth care 
decisions were more li kely to express inten- 
tion to obtai n genetic testi ng. These fi ndi ngs 
are consistent with previousstudiesin which 
providing information to family members, 
particularly children, wasfound to beoneof 
themost important predictorsof interest in 
and/or intention to obtain genetic testing for 
a variety of hereditary cancers. 2330 ' 3337 

Another key finding was the influence 


of physician recommendation on intention 
to obtain GTHM . However, genetic testing 
for inherited cancer su scepti bi I i ty rep resents 
one area where many physicians may have 
lower levels of awareness and knowledge 
about appropriate clinical utilization of 
testing. 38 In a national study of 1,251 U.S. 
physicians, less than 40% were aware of 
paternal inheritance of BRCA1/2 muta- 
tions, thefrequency of BRCA1/2 mutations 
in breast cancer patients, or BRCA1/2 gene 
penetrance. 39 1 n thesamesample, only one- 
third of physicians correctly estimated the 


penetrance of mutations associated with 
hereditary nonpolyposis colorectal cancer 
(HNPCC). The importance of physician 
recommendation in our study further un- 
derscores the need for providing physicians 
with education about hereditary cancers, 
guidelinesforidentifyingand referring high- 
risk patients, as well as the skills needed to 
reassure low-to- moderate-risk patients. 

Although our study provides some 
insights into intention to obtain GTHM 
among FDRs of patients with melanoma, 
the results should be considered in light of 
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Table 3. Logistic Regression Model of Predictors of Intention 
to Undergo Genetic Testing for Hereditary Melanoma 


Odds Ratio 


(95% Confidence Interval)* 

Age 

1.04 (1.00 - 1.08) 

Married 

6.27 (1.56, 25.21)* 

Doctor recommendation to obtain genetic testing 

3.80 (1.29, 11.21)* 

Help family with health care choices 

3.15 (1.23,8.07)* 

^significant at p<.05 


certain limitations. Our response rate for 
index patients providing contact informa- 
tion was 43%. Thus the generalizability 
of our findings to all FDRs of melanoma 
patients is limited. The respondents may 
have been biased toward patients who are 
more interested in melanoma and family 
history, and thus may have been morelikely 
to provide contact information for their 
relatives. In addition, among those patients 
who provided contact information for FDRs, 
approximately one quarter (51 out of 189) 
provided incorrect mailing information. 
Thus, itispossiblethatfamilieswhokeptin 
closer contact with their FDRs(asindicated 
by having current mailing addresses) may 
beoverrepresented in our sample. H owever, it 
isalso possiblethat patients may havefound 
it difficultto recall accu rate m ai I i n g ad d ress- 
es for their FDRs on the spot (particularly 
those that were approached in person dur- 
ing a clinic visit). Similarly, given thepreva- 
lence of email and phone communication, 
persons may be less likely to regularly up- 
date family members' mailing addresses. It 
isalso possiblethat patientsmay haveinten- 
tionally given incorrect information about 
family members, rather than refusing to 
participate outright. While this is possible, 
patients who areapproached about a research 
study are informed of their right to refuse 
participation without affecting the quality 
any of medical care they receive at our in- 
stitution. It appears that this message was 
clear to patients, as several (43%) chose to 
decline partici pation. 

The majority of our sample was Cau- 
casian, limiting applicability to other ra- 
cial/ethic groups. However, Caucasians are 
the racial group most likely to be affected 
by hereditary melanoma. 40 We also used an 
oversimplified description of GTHM that 
did not includethecriteriaforor limitations 
of testing. H owever, thissimplistic approach 
to describing testing may be similar to that 
taken by commercial companies wishing to 
increase testing use. 41 In addition, all but 
one of our respondents (data not shown) 
had only one FDR with melanoma. To date, 
GTH M has most commonly been used in 
families with multiple affected relatives. 4 


However, based on the level of interest and 
overwhelmingly positive attitudes toward 
GTHM among our respondents, low-to- 
moderate-risk individualsmay benefit from 
education about the limitations of GTHM . 
Our study population was also of relatively 
high socioeconomic status, making findi ngs 
lessapplicableto individualsof lower socio- 
economic status. Additionally, intention to 
undergo rather than actual uptakeof GTH M 
was assessed. Earlier studies havefound that 
intention to engage in genetic testing for 
hereditary cancer 3334 ’ 42 ' 43 is generally higher 
than actual test uptake. 4445 This may bedue 
to patients recognizing the risk criteria for 
testing or the complexity of testing and 
results that generally occurs with additional 
education from a health care professional. 
Although this study was subject to certain 
limitations, the recent discussions recom- 
mending incorporating GTHM into clini- 
cal practice under certain circumstances 1 
provideimportant information to consider 
about educating and reassuring those at 
low to moderate risk about who truly may 
benefit from testing. 

Translation to Health Education Practice 

Genetic testing for hereditary cancer 
generally benefits a specific segment of the 
population, namely thosewith a personal or 
family history that i ncludes: several rel ati ves 
in morethan onegeneration with a particu- 
lar cancer or group of cancers; early age of 
cancer diagnosis; and multiple primary tu- 
mors. N at i o n al d ata su ggest th at th e gen eral 
population isunawareof genetic testing for 
inherited cancer susceptibility, 46 and to date 
therehasbeen no national public education 


campaign related to genetic testing for adult 
onset conditionssuch as cancer. As such, it is 
possiblethat thepublic'sfirst exposureto the 
availability of such testing may be through 
direct-to-consumer advertisements, which 
have been criticized for their exaggera- 
tion of benefits to clinical care. 8 ' 47 ' 48 These 
advertisements fail to distinguish between 
a test that is widely used and accepted by 
medical professionals (e.g., cystic fibrosis 
testing) and those that may benefit only a 
distinct group of people with very specific 
medical characteristics(e.g„ GTH M ). 49 The 
publicmay also lack the knowledge to make 
risk-appropriatedecisionsabout whether to 
get tested o r h o w to i n ter p ret resu I ts, I ead i n g 
to consumer demand for testing with little 
medical benefit. 46 ' 49 ' 50 

The National Office of Public Health 
Genomics at theCentersfor D iseaseControl 
and Prevention hasdeveloped genomic com- 
petenciesfor public health education profes- 
sionals that may facilitate public education 
about geneticcounselingand testing. 51 Based 
on these competencies, health educators 
would be charged with taking relatively 
complex issues related to hereditary aspects 
of melanoma and GTHM and educating 
the public in a culturally and linguistically 
appropriate manner. Health educators who 
focus on cancer may work toward integrat- 
ing information about the role of genetics 
(relative to other causes) into their cancer 
education programs. 

As genetic testing for chronic conditions 
including cancer becomes more widely 
available and integrated into clinical prac- 
tice, and as direct-to-consumer advertising 
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continues, public demand for information 
about genetic testing will also increase. 
There is currently a documented shortage 
of genetic counselors; as of 2005, there 
were 2,035 certified genetic counselors in 
the United States. 52 Therefore, other health 
professionals, such as health educators, will 
be instrumental in meeting the increased 
demand for information about genetic 
testing and ensuring that those at low risk 
are appropriately informed and reassured, 
while those at high risk are referred to a 
genetic professional. 

i n the case of GTH M , only a small pro- 
portion of individuals with a significant 
family history of melanoma would benefit 
from genetic testing. However, our study 
shows that many more individuals at lower 
risk also appear to be interested in testing. 
Health educators are often on the front 
linesof community-based education about 
a variety of chronic di seases su ch as can cer. 
By understanding what factors may moti- 
vate an individual to pursue genetic testing 
despite having a relatively low risk, health 
educators can directly address those issues 
to promote risk-appropriate use of testing. 
Given the current limitations associated 
with GTH M , thereisa need to educatethose 
low-to-moderate-risk individuals who are 
motivated to undergo GTH M , helping them 
understand that such testing is unlikely to 
be recommended by their physician based 
on current clinical guidelines, and that test 
resultsare unlikely to benefit their family in 
making health care decisions. 

REFERENCES 

1. Hansen CB, Wadge LM , Lowstuter K, 
Boucher K, Leachman SA. Clinical germline 
genetic testing for melanoma. Lancet Oncol. 
2004;5:314-319. 

2. Goldstein AM , Tucker M A. Screening for 
CDKN2A mutations in hereditary melanoma. J 
Natl Cancer Inst. 1997;89:676-678. 

3. DeSnoo FA, Bergman W, Gruis N A. Fa- 
milial melanoma: A complex disorder leading 
to controversy on DNA testing. Fam Cancer. 
2003;2:109-116. 

4. Kefford R, Newton Bishop J, Bergman W, 
Tucker M . Counseling and DNA testing for in- 


dividuals perceived to be genetically predisposed 
to melanoma: A consensus statement of the 
M elanoma Genetics Consortium. J Clin Oncol. 
1999;17:3245-3251. 

5. Kefford R, M ann M . Is there a role for 
genetic testing in patientswith melanoma?Curr 
Opin Oncol. 2003;15:157-161. 

6. Kefford R et al. Genetic testing for mela- 
noma. Lancet Oncol. 2002;3:653-654. 

7. Fraser M C, Goldstein A, Tucker M . 
Genetic testing for inherited predisposition to 
melanona: Hasthetimecome?M elanoma Letter. 
2003;21:3-4. 

8. Hull SC, Prasad K. Reading between the 
lines: Direct-to-consumer advertising of ge- 
netic testing in the USA. Reprod Health Matters. 
2001;9:44-48. 

9. GollustSE,WilfondBS, Hull SC. Direct-to- 
consumer salesof geneticserviceson theinternet. 
Genet Med. 2003;5:332-337. 

10. Grays, OlopadeOI . Direct-to-consumer 
marketing of genetic tests for cancer: Buyer be- 
ware. J Clin Oncol. 2003;21:3191-3193. 

11. ACM G statement on direct-to-consumer 
genetic testing. Genet M ed. 2004;6:60. 

12. M cCabeLL, McCabe ER. Direct-to-con- 
sumer genetic testing: Access and marketing. 
Genet Med. 2004;6:58-59. 

13. Myriad Genetics Laboratories. Under- 
standing inherited melanoma (2002). Available 
at: http://www.myriadtests.com/melanoma.htm. 
Accessed on M arch 30, 2007. 

14. Kefford RF, Newton BishopJA, Bergman 
W, Tucker MA. Counseling and DNA testing 
for individuals perceived to be genetically pre- 
disposed to melanoma: A consensus statement 
of the M elanoma Genetics Consortium. J Clin 
Oncol. 1999;17:3245-3251. 

15. H elmesAW. Application of theprotection 
motivation theory to genetic testing for breast 
cancer risk. Prev M ed. 2002;35:453-462. 

16. American Cancer Society. Skin Cancer. 
Atlanta, GA: American Cancer Society; 2002. 

17. American Academy of D ermatology. Ski n 
Cancer. Schaumburg, I L: American Academy of 
Dermatology; 2001. 

18. Rigel DS. Epidemiology and prognostic 
factors in malignant melanoma. Ann Plast Surg. 
1992;28:7-8. 

19. Rigel DS, Carucci JA. Malignant melano- 
ma: Prevention, early detection, and treatment i n 


the21st century. CA Cancer J Clin. 2000;50:215- 
236, quiz 237-240. 

20. M acKieRM , Freudenberger T, Aitchison 
TC. Personal risk- factor chart for cutaneous 
melanoma. Lancet. 1989;2:487-490. 

21. Jackson KM , Aiken LS. A psychosocial 
model of sun protection and sunbathing in young 
women: The impact of health beliefs, attitudes, 
norms, and self-efficacy for sun protection. 
Health Psychol. 2000;19:469-478. 

22. National Cancer Institute. Skin cancer 
( P D Q ): Screen i n g— H ealth prof essi on al versi on . 
Available at: http://cancer.gov/cancerinfo/pdq/ 
screen i n g/ski n/ h ealth p rofessi on al . 

23. Kinney AY et al. Knowledge, attitudes, 
and interest in breast-ovarian cancer gene 
testing: A survey of a large African-American 
kindred with a BRCA1 mutation. Prev Med. 
2001;33:543-551. 

24. Myers RE et al. Intention to be tested 
for prostate cancer risk among African-Ameri- 
can men. Cancer Epidemiol Biomarkers Prev. 
2000;9:1323-1328. 

25. Press NA, Yasui Y, Reynolds S, Durfy SJ, 
Burke W. Women's interest in genetic testing 
for breast cancer susceptibility may be based 
on unrealistic expectations. Am j Med Genet. 
2001;99:99-110. 

26. BosompraK etal. Likelihood of undergo- 
ing genetic testing for cancer risk: A population- 
based study. Prev M ed. 2000;30:155-166. 

27. Lerman C etal. Effects of individualized 
breast cancer risk counseling: A randomized trial. 
J Natl Cancer Inst. 1995;87:286-292. 

28. Graham ID et al. How interested is the 
pu bl i c i n gen eti c testi n g fo r col o n can cer su scep- 
tibility? Report of a cross-sectional population 
survey. Cancer Prev Control. 1998;2:167-172. 

29. Bottorff J L et al . Thei nfluenceof question 
wording on assessments of interest in genetic 
testing for breast cancer risk. Psychooncology. 
2003;12:720-728. 

30. Lerman C, Seay J, Balshem A, Audrain 
J. Interest in genetic testing among first-degree 
relatives of breast cancer patients. Am J Med 
Genet. 1995;57:385-392. 

31. Lerman C, Daly M , M asny A, Balshem 
A. Attitudes about genetic testing for breast- 
ovarian cancer susceptibility. J Clin Oncol. 
1994;12:843-850. 

32. Petersen GM etal. Attitudestoward colon 


American J ournal of Health Education — May/J une 2007, Volume 38, No. 3 153 




Susan T. Vadaparampil, Lora Azzarello, Jennifer Pickard, and Paul. B. Jacobsen 



cancer gene testing: Survey of relatives of colon 
cancer patients. Cancer Epidemiol Biomarkers 
Prev. 1999;8:337-344. 

33. Kinney AY etal. Attitudestoward genetic 
testing in patients with colorectal cancer. Cancer 
Pract. 2000;8:178-186. 

34. Glanz K , G rove J , Lerman C, Gotay C, Le 
M archand L. Correlates of intentions to obtain 
genetic counseling and colorectal cancer gene 
testing among at-risk relatives from three eth- 
nic groups. Cancer Epidemiol Biomarkers Prev. 
1999;8:329-336. 

35. Bratt 0 et al. Risk perception, screening 
practice, and interest in genetic testing among 
unaffected men in familieswith hereditary pros- 
tate cancer. Eur J Cancer. 2000;36:235-241. 

36. Khoury MJ et al. Challenges in com- 
municating genetics: A public health approach. 
Genet Med. 2000;2:198-202. 

37. UlrichCM etal. Genetictesti ngfor cancer 
risk: A population survey on attitudes and inten- 
tion. Community Genet. 1998;1:213-222. 

38. Stephenson J.Asdiscoveriesunfold, a new 
urgency to bring genetic literacy to physicians. 
JAMA. 1997;278:1225-1226. 

39. Wideroff L et al. H ereditary breast/ovar- 
ian and colorectal cancer genetics knowledgein a 
national sample of U.S. physicians. J Med Genet. 
2005;42:749-755. 


40. Tucker M A, Goldstein AM . Melanoma 
eti o I ogy : W h ere are we? O n cogen e 2003;22 :3042- 
3052. 

41. GollustSE, Hull SC, Wilfond BS. Limita- 
tionsof direct-to- consumer advertisingfor clini- 
cal genetictesting.JAM A. 2002;288:1762-1767. 

42. Durfy SJ, Bowen DJ, McTiernan A, 
Sporleder J, Burke W. Attitudes and interest in 
genetic testing for breast and ovarian cancer sus- 
ceptibility in diversegroupsof women in western 
Washington. Cancer Epidemiol Biomarkers Prev. 
1999;8:369-375. 

43. Croyle RT, Lerman C. Interest in ge- 
netic testing for colon cancer susceptibility: 
Cognitive and emotional correlates. Prev Med. 
1993;22:284-292. 

44. Lee SC, Bernhardt BA, Helzlsouer KJ. 
Utilization of BRCA1/2 genetic testing in the 
clinical setting: Report from a single institution. 
Cancer. 2002;94:1876-1885. 

45. Lerman C etal. BRCA1 testing in families 
with hereditary breast-ovarian cancer. A pro- 
spective study of patient decision making and 
outcomes. JAM A. 1996;275: 1885-1892. 

46. Wideroff L, Vadaparampil ST, Breen N, 
Croyle RT, Freedman AN . Awareness of genetic 
testing for increased cancer risk in theyear 2000 
National Health Interview Survey. Community 
Genet. 2003;6:147-156. 


47. JacobellisJ et al . G en eti c testi n g fo r breast 
and ovarian cancer susceptibility: Evaluating 
direct-to- consumer marketing— Atlanta, Denver, 
Raleigh-Durham, and Seattle, 2003. M orb M ortal 
WklyRep. 2004;53:603-606. 

48. M yers M F et al . G en eti c testi ng for su scep- 
tibilityto breast and ovarian cancer: Evaluating 
the impact of a direct-to-consumer marketing 
campaign on physicians' knowledge and prac- 
tices. Genet M ed. 2006;8:361-370. 

49. Genetics and Public Policy Center. Di- 
rect-to-Consumer Genetic Testing: Empowering 
or Endangering the Public? Washington, DC: 
Genetics and Public Policy Center; 2006. 

50. Shepperd S et al. DISCERN-Genetics: 
Quality criteriafor information on genetic test- 
ing. Eurj Hum Genet. 2006;14:1179-88. 

51. Office of Public Health Genomics, 
Centers for Disease Control and Prevention. 
Genomic competencies for the public health 
workforce (2001). Availableat: http://www.cdc. 
gov/genomics/training/competencies/comps. 
htm#education. 

52. American Board of Medical Genetics. 
(2007). ABGC certified genetic counselors. 
Available at: http://www.abgc.net/English/view. 
asp?x=1418. Accessed on M arch 26, 2007. 


154 American J ournal of Health Education — May/J une 2007, Volume 38, No. 3 




